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功地合成了超交联有机-无机杂化微孔材料。用 FT-IR、29Si MAS NMR 和 13C 
CP/MAS NMR 谱图表征了其化学结构。用高分辨透射电镜、N2 吸附-脱附等温线
等表征了其形貌和微孔特征。其 BET 比表面可达 923 m2 g−1，对 CO2 和 H2 的吸附
能力分别为 8.5 wt%（273 K，1.0 bar）和 0.95 wt%（77 K，1.0 bar）。因此，POSS
基多孔材料具有成本低、比表面高、高温稳定性好和气体吸附量高等综合性能，
是一类有应用前景的 CO2 捕获封存材料和 H2存储材料。 
（2）以萘二异氰酸酯和水为原料，将发泡过程和超交联过程相结合，用无模
板的一步法合成了同时具有大孔、介孔和微孔的多级孔聚脲材料。用 FT-IR 和 13C 
CP/MAS NMR 谱图表征了其化学结构。用扫描电镜、透射电镜和 N2吸附性能证实














































Porous polymers combine the properties of porous structures and macromolecular 
materials, and have potential applications in the areas of separation and storage of gas, 
catalyst, biological medicine et al. Micro/nano porous polymers have made rapid 
progress in these years. However, high-throughput preparation of porous polymers with 
controllable porous structures and specific functions is still a long-term objective. In this 
thesis, four kinds of porous polymers, including organic/inorganic hybrid porous 
polymeric materials (PPMs), hierarchically structured porous polyureas (PUs), polymer 
films with ordered arrays of cylinderical pores in micrometer scale, and swellable 
polydimethylsiloxane (PDMS) sponges, were prepared via simple but effective methods. 
Furthermore, microporous polymers were used to separate and adsorb gas molecules, 
and the PDMS sponges were used to collect oils from water. The main contents are as 
follows. 
(1) Hypercrosslinked organic/inorganic hybrid PPMs were synthesized from 
polyhedral oligomeric silsequioxanes (POSS) and formaldehyde dimethyl acetal (FDA) 
via Friedel-Craftes reaction. The chemical structures of the PPMs were characterized by 
FT-IR, 
29
Si MAS NMR, and 
13
C CP/MAS NMR. The morphologies and porosities of 
PPMs were investigated by SEM, HRTEM, and N2 adsorption-desorption isotherms. 




. Adsorption capacities of PPMs 
for CO2 and H2 are 8.5 wt% (273 K, 1.0 bar) and 0.95 wt% (77 K, 1.0 bar), respectively.  
(2) Hierarchically structured porous PUs with macro-, meso-, and micro-pores 
were synthesized from naphthalene diisocyanate and water via a free-template and 
one-step reaction. The chemical structures of the PUs were determined by FT-IR and 
13
C CP/MAS NMR. Hierarchical porosities of PUs were proved by SEM, HRTEM, and 






(3) A universal breath-figure process is devised for preparing ordered porous films 















polystyrene-block-polybutadiene-block-polystyrene (SBS), by adding a small amount of 
surface active agent into the casting solution, such as siloxane- and fluorine-containing 
block copolymers. The pores in the films are of cylindrical shape with large 
depth-diameter aspect ratio, indicating that change of vapor is an effective way to 
control the pore shape of breath figure. And the diameter and depth of pores can be well 
controlled by the formation conditions, such as polymer concentration and vapor 
pressure of methanol. Based on these results, formation mechanism of the ordered 
structure in methanol vapor is discussed. 
(4) A kind of swellable PDMS sponge was prepared via a simple sugar-template 
method. Its porosity, hydrophobicity-oleophilicity, and elasticity were determined by 
SEM, contact angle measurement and compressive test, respectively. Its volume can 
increase to 6 times of the original value after swelling by petroleum ether. It can highly 
absorb various oils and organic solvents, for examples, the absorption capacity for 
chloroform is as high as 34 g/g. Therefore, the swellable PDMS sponge is a kind of 
potential oil absorbent because of its simple preparation, low cost, high absorption 
capacity, rapid absorption, recyclability and stability. 
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